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To develop a simple mathematical tool coupling a CLR reactive 
scheme and a simple hydrodynamic model of a DIFB system.
What	you	need?
An appropriate hydrodynamic model of the whole system in order to 
point out “stable” operating conditions.
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Bubbling	Fluidized	Bed	(BFB)
hp: elutriation is negligible
• Mass	flow	rate𝑊- = H0			 → ℎ2,- < ℎ-𝑊< → ℎ2,- ≥ ℎ-























Loop Seal works in complete fluidization condition 
between Supply Chamber (SC) and Recycle 
Chamber (RC).
• Mass	flow	rate𝑊01 = 𝑊<
• Aeration	gas	flow	rate𝑄01 = 𝑄1? +𝑄"?























hp: 1) transition between dense and dilute phase 
takes place when mass flow rate approaches the 
value corresponding to its saturation carrying 
capacity; 2) the variation of voidage along the 
riser and with the mass flux have been neglected. 
• Mass	flow	rate𝐺< = H𝐺S = 𝛽 ' 𝜌: ' 1− 𝜀8Q ' 𝑈" → 𝐺< ≥ 𝐺S𝐺U = 𝑈1 ℎ"⁄ ' 𝑚" 𝐴"⁄ 					 → 𝐺< < 𝐺S























hp: Collection efficiency was assumed to be 1. 























• Pressure	drop∆𝑃2XS𝐻 −𝐿Y = 𝐾4 ' 𝑢Q[ − 𝑢<[∆𝑃04𝐿A = 𝐾A ' 𝑢Q\− 𝑢<\∆𝑃04 = 0.0649 ' 𝜌:a.bbc ' 𝐿A𝐷04a.efg ' 𝑑:a.hif 𝑊1𝐴" a.jfk
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Dense regime/phase
Diluted regime/Free Board1𝐴u 𝑑𝑛v,u𝑑ℎu =𝑟** ' 𝛼v
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Fuel Reactor:	effect of	height of	the	
BFB	weir
ℎ- ↑≫ 𝑚-.- ↑ 𝑎𝑛𝑑	𝐺< ↓
so𝜏-.- ↑ 𝑎𝑛𝑑	𝑂2	 ↓
WGS	reaction	rate	decreases	with	T
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Fuel Reactor:	effect of	solid circulation
rate𝐺< ↑	≫ 𝑁𝑖𝑂: 𝐶𝐻4 ↑
so𝜂?A ↑ 𝑎𝑛𝑑	𝜂A ↓








A simple tool to evaluate the performance of a CLR process 
carried out in a DIFB was developed.
The model is able to predict both main hydrodynamic 
variables and CLR performances.
Higher H2 production can be achieved reducing the amount of 
oxygen available in the FR decreasing solid circulation rate.
If no air pre-heating is used, the temperature of air at the inlet of 
AR is too low to drive Ni oxidation reaction.
